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ABSTRACT

LOGISTIC SUPPORT OF AN ARMORED DIVISION IN A DEEP ATTACK by MAJ Anthony
H. Kral, USA, 109 pages.

This study examines the capability of an armored division to be
sustained, relying only on its organic assets, in a five day deep
operation that requires the division to maneuver seventy-five
kilometers forward of the FLOT. This investigation includes a study of
sustainment concepts and problems experienced by the 4th and 6th
Armored Divisions, assigned to 3d U.S. Army, during the pursuit through
France in August and September 1944. This examination establishes the
sustainment requirements for the deep attack operation and analyzes the
ability of the modern armored division to satisfy these requirements.
The study analyzes four alternatives to supplement the division's
organic capability to support the deep attack operation.

This investigation reveals that an armored division can support a
division-size deep attack, using only its organic support assets, for
fifty-four hours before exhausting its fuel supply, followed by
shortages in both water and dry cargo. To complete the five day
operation, an armored division must be augmented by a combination of
the following: 1) attachment of logistic support systems from corps,
2) sustainment over air lines of communication, 3) sustainment over
ground lines of communication, or 4) sustainment through the
application of scavenger logistics.
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CHAPTER I

INTRODUCTION

THE RESEARCH QUESTION

AirLand Battle 1s the US Army's current warfighting doctrine.
AirLand Battle doctrine recognizes three areas of operations; close,
rear, and deep. FM 100-5, Operations, states the following about
close, rear and deep operations:

At the operational level, close operations comprise the

direct efforts of corps and divisions to win current
engagements. Rear operations are the activities rearward of
elements in contact to assure freedom of maneuver and
continuity of operations, sustainment and command and control.
Deep operations consist of activities directed against enemy
forces not in contact, to influence the conditions of future
operations.!

For the purpose of this study, deep operations involve the use of

maneuver forces in operations beyond the forward line of own troops

(PLOT).

To the logistician, sustainment of all three operations is
challenging, yet probably most difficult is sustainment of deep
maneuver. By their very nature, deep maneuver forces function beyond
the forward line of own troops (FLOT) and in areas that have, at best,
tenuous lines of communication (LOC). Since modern heavy forces
consume vast quantities of supplies, sustainment of these forces in a

cross FLOT operation presents the greatest challenge to a logistician.
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The purpose of this thesis is to determine if the heavy
division has sufficient organic sustainment capability to support deep
operations. Specifically, the research will determine whether a heavy
division can be sustained, using its organic assets, in the conduct of
a five-day deep attack uperation that requires the division to maneuver

seventy-five kilometers forward of the PFLOT.

BACKGROUND

Understanding the role of deep operations in AirLand Battle
doctrine is fundamental in addressing the significance of the research
question. Field Manual (FM) 100-5, Operations, suggests that ".
successful deep operations will create the conditions for future
victory." The manual further explains that successful deep operations

”

isolate the battlefield, paralyze the enemy's support, and

commaud and control. Another important aspect of deep
operations is the ability to disrupt and delay secrnd echelon
formations before they can be committed in the cloce battle.
Ultimately, deep operations create the conditions under which the close
battle 1s fought and significantly influence the outcome of the close
fight.?

The corps commander has several assets available for the
conduct of deep operations; these include artillery fires, attack

helicopters, electronic warfare, tactical air support, deception, and

ground maneuver forces.’? Arguably, the most difficult to employ, yet




most effective, asset is the ground maneuver fcrce. This idea is

supported by the following statement in FM 100-15, Corps Operations:

While the use of heavy maneuver in the deep operation is
both complex and risky, it can, if executed properly, be
devastating to the enemy. To place a heavy maneuver force in
the enemy's rear area where it can destroy such high-value
targets as artillery, reserves, follow-on forces, command and
control centers, and logistic facilities can be the stroke that
tips the close operations in favor of the corps.4
To destroy these high-value targets effectively, Lieutenant
Colonel John S. Doerful, in his article "The Operational Art of AirLand
battle,” suggests that a deep maneuver force will be required to attack
from fifty to seventy-five kilometers forward of the FLOT.® A
possible mission for a deep operation maneuver force would be to attack
along an axis to obtain an objective, to disrupt and destroy high-value
targets dvring the advance, attack and seize the objective,and hold the
objective until link-up with friendly forces.¢ The across FLOT and
deep penetration aspects of these operations make sustainment of heavy
maneuver elements both complicated and risky. The difficulty in

logistically supporting a ground maneuver deep operation force is

recognized in FM 100-15, Corps Operations, when it states:

The employment of heavy maneuver elements in the corps deep
operation will almost certainly be very complex and involve
significant risk. Such an operation will probably require at
least a brigade and probably a division-sized force to attack
well beyond the corps' ability to provide responsive .
combat service support. For these reasons, maneuver forces
used in deep operations will probably require sufficient
resources and augmentation to operate for up to several days,
totally independent of corps level support. . . .7




The above statement notwithstanding, current doctrine in FM

100-10, Combat Service Support, recognizes two methods of sustaining

deep operation maneuver forces; self-sustainment and sustainment over a
line of communication or LOC. Both methods have distinct advantages
and disadvantages.?

Self-sustainment is accomplished when the deep operation force
carries its basic load of supplies and forages or scavenges for any
additional supply requirements. While this method is the simplest to
support, the uncertainty of obtaining supplies through scavenging makes
this option very risky. Another technique of self-sustainment is
attachment of support elements to the maneuver force. This provides
more assurance of support, but may create a long logistic tail that
slows down the maneuver force.?

Sustainment over a LOC can be accomplished by using either a
ground LOC, an air LOC, or both. The use of a ground LOC allows for
more complete support through its ability to carry large tonnages of
supplies and equipment. Compared to air LOC's, ground LOC's are much
less susceptible to the effects of weather. Still, the ground LOC must
be either temporarily or continuously secured. While continuous
security allows for the constant flow of supplies, it is very costly in
terms of combat and combat support forces needed to secure the LOC.
Although less manpower intensive, temporary security also requires
combat, and combat support assets to open, close, and reopen supply

routes.10




Sustainment over an air LOC allows for rapid support to the
deep operations force, with minimum regard to terrain; however, the air
LOC must be either temporarily or continuously secured and is greatly
affected by adverse weather conditions. Air LOC sustainment can be
accomplished through airland, airdrop, slingload, or a combination.
Airlanding supplies allows for higher tonnages but requires a secure
airfield. Airdrop does not require a secure airfield, but the amount
of supplies needed to sustain a heavy maneuver force would require
extensive airdrop and ground support equipment, based on use of the
container delivery system. Use of Army helicopters to slingload
supplies allows the greatest flexibility, but helicopters carry smaller
loads than RAir Force fixed-wing aircraft.i?

Collectively, FM 100-15, Corps Operations, and FM 100-10,

Combat Service Support, describe the role of maneuver forces in deep

operations and explain how to sustain those forces. Yet, it is unclear
whether a heavy maneuver division can actually be sustained in a
prolonged deep operation. Are there sufficient organic combat service
support assets available to support deep operations? Fuel and
ammunition requirements, alone, will be tremendous. Requirements for
food, water, medical supplies, and repair parts also must be
considered.

Once sustainment requirements have been determined, the
supplies must be moved. Will the division have enough tactical lift to
sustain the deep attack? 1If not, how much more tactical lift is
required and where will it come from? Given the sustainment and
tactical lift requirements, are the doctrinal methods of

5




self-sustainment and sustainment over LOCs reasonable and realistic for
support of a divisional deep attack operation? Finally, to what extent
will sustainment requirements limit the duration and distance of a

heavy division conducting a deep attack operation? By answering these

subordinate questions, I can answer the general research question.

ASSUMPTIONS

This study assumes that deep operations will remain a
fundamental part of AirLand Battle doctrine. The key role of deep
operations in our current doctrine makes this a realistic assumption.
Next, the study assumes that deep attacks will be conducted using
division-size maneuver forces. While FM 100-15, Corps Operations,
indicates that this is complicated and risky, it also points out the
superb advantages of using heavy maneuver forces in deep
operations.!? Lastly, the study assumes that logistic support assets

will be limited. Clearly, if support assets were unlimited, there

would be no need for this study.

DEFINITIONS OF TERMS
FPor purposes of this study, the following terms are defined:
(a) Deep Operations: Operations that require a heavy division
to operate across the FLOT.
(b) Class 1: Food required to sustain the individual
soldier. For deep operations, this will be in the form of Meal, Ready

to Eat (MRE).




(c) Water: Potable drinking water needed to sustain the
individual soldier.

(d) Class III: Petroleum, 0il and Lubricants needed to
sustain the operation of vehicles, generators and other power
equipment. This includes bulk fuels such as diesel and packaged
products such as oil and grea .

(e) Class V: Ammunition required for all weapons and weapons
systems to include engineer mines and explosives.

(£) Class VIII: Medical supplies and equipment

(g) Class IX: Repair parts and components needed to maintain

equipment.

LIMITATIONS

AirLand Battle doctrine was promulgated in 1982 and recent
examples of deep operations by US forces are limited. However, this
limitation is overcome through the examination of logistical support of
US armored divisions in the European Theater of Operations during World
War II. The study will examine logistics support of the 4th and 6th
armored divisions during the breakout from Normandy and pursuit of
German forces in the Brittany Peninsula and eastward across France in
1944. The employment of armored divisions during these campaigns

closely resembles our concept of the deep attack operation.




DELIMITATIONS

The thesis will narrow its focus to a heavy division conducting
a deep attack operation. For purposes of this study, the deep attack
operation is defined as a mission to attack along an axis to obtain an
objective, to disrupt and destroy high value targets during the
advance, seize an objective and hold the objective until link-up with
friendly forces. This attack is conducted in a mid-intensity combat
environment and in a temperate climatic zone. The deep attack
operation will last five days and require the armored division to
maneuver seventy-five kilometers forward of the FLOT. The study will
only examine sustainment requirements for food, water, fuel,

ammunition, medical supplies and repair parts.

SIGNIFICANCE OF THE STUDY

Deep operations are a critical element of AirLand Battle
doctrine and figure significantly in the outcome of a close battle or
engagement. Since our doctrine identifies the potential use of a heavy
division in deep operations, it is important to determine if a heavy
division can be sustained in such an operation. Research suggests that
a potential deep operation would be a divisional deep attack that lasts
five days and requires the division to maneuver seventy-five kilometers
forward of the FLOT.!? If this study should reveal that a heavy
division cannot be sustained in the studied operation, then AirLand
Battle doctrine should be reexamined to limit its definition of deep

attack forces or limit the scope of deep operations.




THESIS HYPOTHESIS

It is my hypothesis that an armored division can be sustained
for no more than five days, relying only on its organic assets, in a
deep operation that requires the division to maneuver seventy-five
kilometers forward of the FLOT. I will test this hypothesis by
determining the support and tactical lift requirements needed to
sustain an armored division in a deep attack. Next these requirements
will be compared with the division's support capabilities. Given the
requirements versus capabilities, I will find out :f the deep attack

operation can be sustained.

THESIS OVERVIEW

Chapter two of this thesis examines the logistical support of
the 4th and 6th Armored Divisions in World War II1. The methods of
supporting these armored divisions during the breakout from Normandy
and pursuit of German forces through the Brittany Peninsula and
eastward across France, in 1944, are examined.

Chapter three examines the present armored division's
organization, its support concepts and support capabilities. This
chapter serves to contrast modern logistic support with that from the
previous chapter.

Chapter four determines the daily sustainment requirements for
an armored division conducting a deep attack. This information is
analyzed by applying sustainment requirements against sustainment
capabilities. This analysis determines if any shortfalls exist in the
division's capability to sustain the deep attack.

9




Chapter five provides'alternative methods of overcoming any
shortfalls identified in the previous chapter. This chapter examines
options availabie to sustain the armored division in a deep attack.

Chapter six evaluates the outcome of my analysis and determines
the validity ot the thesis hypothesis. Conclusions concerning the
study's outcome are reviewed and recommendations for further research

are suggested.
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CHAPTER II

LOGISTIC SUPPORT OF THE 4TH AND 6TH ARMORED DIVISIONS
DURING THE BREAKOUT FROM NORMANDY AND PURSUIT THROUGH
THE BRITTANY PENINSULA AND ACROSS FRANCE

INTRODUCTION

The purpose of this chapter is to examine the logistic support
of the 4th and 6th Armored Divisions during the breakout from Normandy
and the pursuit through the Brittany Peninsula and across France.

These operations were studied because they closely resemble our current
deep attack doctrine using division-size maneuver torces. By studying
logistic support during the breakout and pursuit, I will identify
specific logistic factors that were critical to the operation and had
gignificant impact on the armored divisions. Exper’ence gained during
these operations offers valuable lessons for logistic support of modern
deep operations.

This chapter explores the organization of the World War 1II
armored division and its doctrinal logistic support concepts. Next,
the chapter examines the breakout and pursuit operations of the 4th and
6th Armored Divisions. The chapter examines the impact of these
operations on logistics and the circumstances that required
improvisation well beyond normal logistic doctrine. The chapter

focuses on logistical support of food, water, fuel, ammunition, medical

12




supplies and repair parts supply. Transportation and protection of

support forces also will be examined.

THE WORLD WAR II ARMORED DIVISION
The armored division of World War II was organized primarily to

perform missions that required great mobility and firepower. The 1944

Division, states that ". . . it [armored division] is capable of
engaging in most forms of combat but its primary role is in offensive
operations against hostile rear areas."! The manual goes on to say
that the chief characteristics of the armored division are high
mobility, protected firepower and shock power. It is especially suited
for surprise appearance on the battlefield; the rapid concentration of
armored firepower; exploitation; deep penetrations into hostile rear
areas; and destruction of hostile supply and ammunition facilities.
While the armored division can perform several missions, its most
profitable role is in exploiting success and pursuing a defeated
enemy.?

There were two basic types of armored divisions employed in
World War II. Of the U.S. Army's sixteen armored divisions, two (the
2d and 3d Armored Divisions) were organized under the 1942 table of
organization and equipment and called "heavy" armored divisions. The
remaining fourteen armored divisions, organized under a 1943 table of

organization and equipment, were known as "light" armored divisions.?

13




The "heavy" armored division had a total strength of 14,007
personnel. It consisted of a division headquarters and headquarters
company; two combat command headquarters and headquarters companies,
also known as CCA and CCB; two armored regiments, each organized with
two medium tank battalions and one light tank battalion; an armored
infantry regiment of three infantry battalions; a division artillery
headquarters with three armored field artillery battalions, a division
service company;a signal company; reconnaissance battalion; an
engineer battalion; a division trains headquarters and headquarters
company; a maintenance battalion; a medical battalion and a supply
battalion. An anti-aircraft battalion, a tank destroyer battalion and
two quartermaster truck companies were habitually attached to the
armored division from corps or army.¢

In combat, the "heavy” armored divisions operated using three
combat commands. The third combat command was designated the reserve
or CCR and the headquarters of the armored infantry regiment functioned
as the headquarters of the CCR. The CCR, although improvised,
functioned similarly to the CCA ard CCR.?

The combat commands were the fighting elements of the '"heavy"
armored divisions. They usually consisted of two tank battalions, one
armcred infantry battalion and elements of the tank destroyer,
anti-aircraft and engineer battalions. Elements of the medical,
maintenance and supply battalions were attached or placed in support.
Normally two combat commands were committed and the third was the

reserve.$
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The "light" armored division had a total strength of 11,029
personnel. The division consisted of a division headquarters and
headquarters company; two combat command headquarters and headquarters
companies, also known as CCA and CCB; a reserve command headquarters,
known as the CCR; three tank battalions, each with three medium tank
companies and one light tank company; three armored infantry
battalions; a division artillery headquarters with three armored field
artillery battalicns; a signal company; a division band; a
reconnaissance battalion; an engineer battalion; a division trains
headquarters and headquarters company, a military police platoon, a
maintenance battalion and a medical battalion. As with the "heavy”
armored division, an attached anti-aircraft battalion, tank destroyer
battaiion and two guartermaster truck companies were habitually
associated with the "light" armored division.?

The "light" armored divisions' operated with three combat
commands, with the reserve command used as a fighting command or as a
true reserve into which the CCA and CCB would rotate their troops. The
CCR increased in size when armored groups were attached to the
division.?

Each combat command of the "light" armored divisions usually
operated with two task forces; one consisted of a tank battalion (less
one medium tank company), a rifle company of armored infantry, a tank
destroyer platoon and an engineer platoon. The other task force
usually consisted of an armored infantry battalion {(less one rifle

company), one medium tank company, a tank destroyer platoon and an

15




enginver platoon. The armored artillery was attached to, or in direct

support of, the combat command. The major difference between the task

forces was that the first was heavy in tanks and light in infantry, the
second was stronger in infantry and lighter in tanks.?®

Figures 1 and 2, on pages 17 and 18, provide wiring diagrams of
the "heavy" and "light" armored divisions.

From a sustainment perspective, a significant difference
between the two divisions was the lack of the supply battalion in the
new "light" armored division's table of organization and equipment.

The "heavy" armored division's supply battalion consisted of a
headquarters and headquarters company, two truck companies and a
medical detachment. A major contribution to the "heavy" armored
division's sustainment was the ninety-six, 2 1/2 ton cargo trucks and
ninety-six, 1 ton trailers provided by the supply battalion's two truck
companies. These trucks carried 336 tons of ammunition or other
critical supplies for the division.i?®

The existence of the supply battalion in the "heavy" armored
division reflected the doctrine that the armored division might operate
far from the mass of forces and well beycnd normal support of the field
army. The battalion was organic to the "heavy" armored division on the
grounds that army supply establishments would lag behind the fast
moving armored divisions. The supply battalion could support the
"heavy" armored division up to 250 miles from the nearest army supply
point.ll When the need for the supply battalion was raised during
the "light" armored division's reorganization, General George S. Patton

Jr., made the following comment from North Africa:
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Unquestionably, our original concept that we needed 250
miles of rolling supplies is erroneous. In the fighting we are
now having, and did have, you were damn lucky if you go forward
three miles a day. When a breakthrough occurs you can always
steal enough trucks from corps or army to give you the
additional rolling reserve.lt

This idea appealed to those who wanted to do away with the supply
battalion and Patton's statement that the division was oversupplied
sealed the fate of the supply battalion in the "light" armored
division.13

In August and September 1944, General Patton would discover

that it was not always possible to "steal" trucks from corps or army.
Based on the "light" armored division's experience in Europe, a 7
November 1945 conference on the organization and equipment of the

armored division recommended the addition of the supply battalion to

the "light" armored division.

ARMORED DIVISION LOGISTIC SUPPORT CONCEPTS

Except for the supply battalion, logistics support for the
"heavy" and "light" armored divisions was very similar. Each division
organized its logistical support elements into trains; both at the unit
and division level.

The unit trains were divided into "A" and "B" trains. The "A"
trains were analogous to today's combat trains and followed close
behind the combat elements with essential supplies and services. The
"B" trains, similar to today's field trains, were located in the combat
command's service center or in the division service area. Non-combat

essential supplies and unit mess sections made up the "B" trains.l$
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The division trains, somewhat analogous to today's division
support command, had a headquarters and headquarters company, a
maintenance battalion and a medical battalion. The "heavy" armored
division also had the supply battalion. Elements of the military
police and signal companies were also in the division trains. Unit "B"
trains also might be attached to the division trains.}?

By doctrine, the field army supported the corps and division.
The corps and division were organized as combat elements only. Por
food, fuel and ammunition, "division and corps were not in the channel
of supply, except in emergencies.”"'® The army pushed materiel to
forward supply points that were accessible to the trucks of the

division.l!9 According to FM 17-100, Armored Command Field Manual, _

The Armored Division, divisional units had to pool all their available

transportation from the unit trains to pick-up supplies from the army's
railheads, truckheads or supply points. 1In this capacity, the unit
trains functioned under unit, combat command or divisional
control .29

To ensure adequate supply, it was necessary for the army
railhead or supply point be within thirty-five miles of the unit trains
bivouac site. This allowed the unit trains' trucks to operate at night
and make around trip before daylight.?! In a protracted operation,
where it was impossible or impractical to establish railheads or supply
points within reach of the division, unit distribution occurred
directly from army supply points using army trucks. Here, type loads
contained predetermined amounts of Class I, III, and V supplies for
each unit of the division.22
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Por Class I supplies, the daily ration request or division
strength report was submitted forty-eight hours before issue. Unit
mess sections carried a maximum of one and two-thirds and a minimum of
two-thirds day of supply of rations.?? Water points were located
within hauling distance from unit bivouac areas. The division engineer
emplaced water purification units after consulting with the division
G4. Unit transportation picked up water from the purification
sites.24

Class 111, fuel and lubricant, supply points were established
by the army on recommendation from the division G4. Since the armored
division lacked organic fuel and lubricant vehicles, these supply
points were within thirty-five miles of the most distant unit "B"
trains.2% Typically, fuel was supplied in five gallon cans which
were filled and picked-up at the field army's supply point. For
protracted operations, where a field army supply point would be too far
away, the armored division required attachment of a quartermaster
company, gasoline supply, to operate a division Class III supply
point.2¢ The quartermaster gasoline supply company consisted of fuel
tank trucks that set up a divisional supply point and decanted fuel
into 5 gallon cans.

The field army controlled Class V, ammunition, supplies.
Ammunition was allocated to corps, and corps reallocated supplies to
the division.?2? As a rule, the field army would provide at least one
unit of fire within thirty-five miles of the most distant unit "B"

trains. Preferably, ammunition was kept on wheels as a rolling reserve
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and operated as a mobile army ammunition supply point. The ASP could
move forward quickly to allow unit trains to refill without exceeding
the seventy mile turn-around.28

For major end items, the army or communications zone normally
delivered replacement combat vehicles, fully supplied and equipped for
battle, to the division maintenance battalion. These vehicles also
‘would be supplied with the necessary replacement crews.29 Repair
parts were supplied by army supply points and transported by the
division's maintenance battalion. Additionally, units carried
sufficient repair parts to conduct organizational maintenance for at
least twenty-four hours of combat service. FM 17-50, Armored Force

Field Manual, Logistics, states "spare parts necessary for the

maintenance of all types of vehicles within the organization will be
maintained.™3?

The armored division had sufficient transportation only for its
personnel and equipment. Fuel in vehicle tanks and on organic trucks
was sufficient for approximately 100 to 125 miles of operation under
favorable conditions.3! Experience had shown that no matter how many
miles the division moved, it would consume the equivalent of 100-125
miles of fuel and lubricants each day.?? BAmmunition vehicles carried
only one-half of cannon ammunition, thirty-seven millimeter or larger,
and one-fourth refill of small arms ammunition.33 In the "heavy"
division the supply battalion's ninety-six trucks and trailers allowed
the division to maintain a small rolling reserve of ammunition,

totaling 336 tons.34 A small amount of spare parts and medical
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supplies were carried in the maintenance and medical battalion
trains.3% To provide sufficient fuel and ammunition support, the
armored division would have to be reinforced with additional
quartermaster truck companies from the field army. Two additional
quartermaster truck companies were required to haul the 1,900 tons of
ammunition required daily.3¢ For extended operations, two and
one-half quartermaster truck companies were required to transport
fuel .7 Doctrinally, air transport of supplies was an emergency,
rather than routine measure. If required, supplies were delivered by
transport airplanes to airfields in possession of the division or by
parachute or glider to marked drop zones protected by the division.3®
The foregoing has shown that the World War II armored division
was far from self-sufficient. Doctrinally, the division would require
up to four and one-half truck companies and a quartermaster gasoline
supply company to sustain operations when it was more than thirty-five
miles from an army supply point. Later, this study will examine what
happened when the armored divisions were over four hundred miles from

the nearest supply facility.

THIRD U.S. ARMY'S BREAKOUT AND PURSUIT ACROSS FRANCE

On 25 July 1944, following a saturation bombing campaign, U.S.
forces ruptured German defenses near St. Lo, France. On 1 August 1944,
the 3d U.S. Army, under command of Lieutenant General George S. Patton,
Jr., moved through the gap and pressed the attack to capture Granville

and Avranches.3? Elements of 3d Army then advanced in four
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